Following enlargement of the european Union (eU) (eaa, eurostat). The study covers the years between 2004 and 2016. 
2(355) 2018 introduction
Convergence means the process of levelling (catching up with) various areas of activities within e.g. countries, regions or specific groups. The convergence classification method depends on the adopted criterion. Matkowski, Próchniak and Rapacki (2013b, p. 1) claim that "the concept of convergence (...) has many other aspects, such as convergence of production and organizational structures, levelling of technology, assimilation of institutions and even cultural patterns, as well as synchronization of business fluctuations". Convergence may, therefore, apply to regulations, as well as technology, lifestyle, income, financial markets or it can be nominal (Maastricht criteria) (Woźniak, 1993; Jabłoński, 2012) .
This study considers one aspect of convergence, namely the tendency towards levelling income from agriculture among countries with different levels of economic and social development in the European Union. Convergence is, thus, understood as the process of catching up with the level of real agricultural income/ AWU (in 2010 prices) achieved by countries that have been Member States of the EU for a longer period.
According to Matkowski, Próchniak and Rapacki (2013a) , less developed countries are developing faster than those more developed and, consequently, they are gradually catching up with them in terms of the development level. Empirical analyses covering large and diversified groups of countries seem not to confirm the convergence phenomenon, proving that worldwide income diversification is growing. However, smaller and more homogeneous groups, especially groups characterized by a similar level of development, which are bound by integration ties, such as the European Union, usually note a more or less marked convergence trend. Stiglitz (2015) emphasizes that the convergence process is affected by a number of interrelated factors. Convergence results may, therefore, vary depending on the analysed period and group, as well as the type and source of the data and the analysis method.
purpose and method
The purpose of the paper is to assess the diversity and changes in the level of agricultural income among the EU Member States, especially their two groups: the group of 15 countries (EU-15) that were EU members before its major enlargement (in 2004) and the group of 13 new countries (EU-13) that joined the EU between 2004 and 2013. The study covered the category of real (in 2010 prices) agricultural income per AWU 1 . For stylistic reasons, terms like income, real agricultural income, agricultural income/AWU are used in the paper interchangeably, but they invariably mean the same income category, namely real (in 2010 prices) agricul-1 AWU (Annual Work Unit) -a conventional unit of labour input in agriculture, meaning a full-time equivalent. It is calculated by dividing the number of hours of work per year by the annual number of hours corresponding to a full-time equivalent. In Poland, a full-time equivalent is 2120 hours of work in the year, i.e. 265 working days multiplied by 8 hours of work a day. When calculating the labour input in AWU (in accordance with the Eurostat's methodology), it is assumed that there can be no more than 1 AWU per person, even if in reality one person works longer (Pojęcia stosowane w statystyce publicznej, 27/03/2018, https).
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tural income per AWU. The Economic Accounts for Agriculture (EAA) 2 based on Eurostat's statistical data are the key database used in the study. The study covers the 2004-2016 period. It was examined whether the post-accession period was characterized by the process of convergence of real (in 2010 prices) agricultural income per AWU, or maybe the opposite process, i.e. divergence between the EU Member States, was recorded. To this end, the comparative analysis method was applied, using the measures of spread applied in statistics, such as: mean value, median, standard deviation and coefficient of variation.
Income is a key economic category and means "all proceeds generated by a business unit within a fixed period less the cost of their generation" (encyklopedia PwN, 27/09/2017). It is, therefore, the difference between the obtained revenue and the incurred cost. In terms of cash, it represents goods and services that can be bought for it by entities generating income. In the macroeconomic approach, it is an economic margin that can be used to meet individual and collective needs, current (consumption) and development goals (for investments) (Owsiak, 2015) . In practice, various entities define their income in various ways. In the case of certain groups of entities, income is defined by law (e.g. income calculated for specific purposes such as determination of benefit amounts or the tax rate) (Pawłowska--Tyszko and Soliwoda, 2014).
Calculation of income is associated with major methodological difficulties and those relating to figures, mainly due to the need to estimate a large number of items in the income statement. This results both from respondents' reluctance to disclose real income as well as methodical problems, both on the macro-and microscale.
Agricultural income is income generated as a result of agricultural production, and it is the purpose of farming. In the case of agricultural income, it is necessary to distinguish between (1) income generated as a result of agricultural production (gross value added) and (2) income of agricultural households, as the latter may have, besides income from agricultural production, other income sources (agricultural and non-agricultural) (Zegar, 2008a; Zegar, 2008b) 3 . 2 In the EAA system, agricultural income is determined on the basis of macroeconomic accounts for the entire agricultural sector. Besides the volume and value of farms' output in a given year, the value of secondary non-agricultural activities, whose costs cannot be excluded from the production process, is also taken into account. The entrepreneur's net income is a synthetic measure of the level of remuneration for unpaid labour resources, compensation for invested capital and ground rent. Agricultural income calculated based on the EAA is recognized also per annual work unit (AWU) (Buks, 2015; Zawalińska, Majewski and Wąs, 2015) . 3 In the Encyklopedia Agrobiznesu agricultural income is defined as part of the farm's output which remains after deducting all contributions and liabilities payable to the state budget, other economic entities and persons (e.g. remuneration for hired labour). It is the income of an agricultural producer for his own labour and that of his family (encyklopedia agrobiznesu, 1998) .
In order to determine the income situation in agriculture, three key databases are used, i. . Each of the three mentioned databases is characterized by a slightly different methodology of obtaining data, hence the income results may differ, but the change trends are similar.
The Economic Accounts for Agriculture method was developed and unified by Eurostat and is used to calculate the volume and value of agricultural production in the European Union countries. The EAA use the same calculation system in all Member States, which makes it possible to compare output and economic results and to monitor agricultural income in the EU. In Poland, the EAA have been prepared since 1998 by the Institute of Agricultural and Food Economics -National Research Institute in close cooperation with the Central Statistical Office (RER, http://www.ierigż.waw.pl/prace badawcze).
differentiation in the level and dynamics of agricultural income in the eu member states
Real agricultural income/AWU in the EU-15 countries is much higher than in the EU-13. At the beginning of the accession period (2005), the Netherlands, Denmark and Belgium, with income above EUR 30 thousand and more, led in the ranking according to the level of real agricultural income/AWU/year (from the highest to the lowest one). These countries were followed by Luxembourg, Spain, France, the United Kingdom, Finland and Germany (EUR 20-30 thousand). Lower income was recorded in Ireland, Italy, Austria, Sweden and Greece (EUR 10-20 thousand). This group also included three EU-13 countries: Malta, Cyprus and the Czech Republic. Income below EUR 10 thousand was recorded in the other ten EU-13 countries and in one EU-15 country (Portugal). However, it should be emphasized that in both groups of countries, old and new EU members, there was a significant differentiation in the level of the examined income category (Table 1, Fig. 1 ). 
Problems of agricultural economics / Zagadnienia ekonomiki rolnej

2(355) 2018
a Real agricultural income/AWU (in 2010 prices).
Fig. 1. Agricultural incomea in the EU-13 countries relative to the EU-15 average (%).
Source: own study based on Eurostat's data from EAA.
The post-enlargement period (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) witnessed an improvement in the income situation in the EU agriculture. Average real income from agriculture/AWU increased in the EU-28 by 33%, but in particular countries the dynamics of change varied. An increase was recorded in all EU-13 countries (except for Malta) and in most EU-15 countries (except for Denmark, Germany, Luxembourg, Ireland and Finland). The income growth rate was higher in the new Member States. In the EU-13, an over two-fold increase was recorded in Slovakia, Hungary and Bulgaria. A high, almost two-fold increase was recorded in Latvia, Lithuania, Romania, the Czech Republic and Poland. In other countries, the increase ranged from few to a dozen or so per cent, whereas in the EU-15, the increase ranged from 28% in Sweden to 1.2% in Austria. In the period concerned, there were no radical changes in the ranking of countries according to the level of agricultural income, in particular as regards the first and last positions, but the disproportions in income between the countries with the highest and the lowest income became much less profound. The difference between the highest and the lowest values in this category decreased in 2005-2016 as follows: in the EU-28 -from 15.2 to 10 times, in the EU-15 -from 5.1 to 4.8 times and in the EU-13 -from 6.6 to 3.8 times. Source: own calculations and study based on Eurostat's data from EAA.
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After Poland's integration with the EU, the level of real agricultural income/ AWU got closer (although this was not a constant trend over the entire period) to the average value in the EU-15, in all EU-13 countries, except for Malta, Cyprus, Estonia and Slovenia. The advantage of the EU-15 income over that of the EU-13 decreased. Convergence was a consequence of the lower growth rate in countries that had been EU members for a longer time than in those that joined the Union in 2004 and in subsequent years. However, in the case of Cyprus, Malta, Estonia and Slovenia, a divergence effect was observed -in these countries the level of income deviated from the average (the growth rate was lower than the EU-15 average).
Based on the presented changes it can be stated that the post-accession period was characterized by a convergence process (except for a few cases of divergence) of real agricultural income/AWU in the EU. The differences between the states as regards this category of income became less apparent, especially those between the new and the old Member States. This direction of changes is confirmed through systematic research on the convergence between Central and Eastern European (CEE) countries and Western Europe, conducted since 2003 by Matkowski et al. (2013a) . Their research showed a moderate trend to level income in the entire European Union and a much more pronounced trend to converge the economies of the new and old members of the Union, i.e. to level income between the countries of Central and Eastern Europe and Western European countries.
The following statistics were used to present changes in the levels of real income/AWU in the EU countries and relations between them: mean value, median, standard deviation and coefficient of variation (V) ( Table 2) .
The standard deviation of real agricultural income/AWU calculated for the entire EU-28 was characterized by fluctuations in 2005-2012. Its interpretation may indicate alternate convergence and divergence processes. Since 2012, the value of standard deviation dropped steadily, which indicates a decrease in the spread of income around the mean, and thus its smaller variation. The lower value of standard deviation in 2016 compared to 2005 confirms that despite periodic fluctuations, there was a tendency in the post-accession period to level agricultural income among the EU countries. The value of standard deviation on average for the entire EU was a resultant of an increase in the average value of the measure in the EU-15 and a decrease in the EU-13. The higher value of standard deviation in 2016 compared to 2005, in the EU-15, indicates an increase in income differentiation in this group in the postaccession period. But then, the drop in the value of standard deviation in the EU-13 (less affluent countries) indicates a tendency to level income in this group.
Another measure of the dispersion of agricultural income in the EU is the coefficient of variation (V) 7 . In 2005-2016, moderate variation was demonstrated on average in the EU-28, and the V value decreased from 69.3% to 63.0%. The upward trend (although fluctuations were also recorded in the analysed period) in the value of this measure indicates a decline in income dispersion in the EU agriculture. Although the EU-15 was characterized by low variation, the value of the measure in the analysed period showed an almost constant upward trend (from 35.5% to 41.7%), and approached the level of the lower limit of moderate variation. There was an increase in income dispersion in this group of countries; at the same time, opposite trends were recorded in the EU-13. At the beginning of the accession process the value of the coefficient of variation indicated moderate variability (71.7 in 2005), but in subsequent years, the value of this indicator was decreasing to reach 51.3% in 2016, so it approached the level of the upper limit of small variation. The decrease in the value of the coefficient of variation indicates a decrease in the income dispersion in the countries that joined the EU in the analysed period.
Changes in the level of agricultural income per AWU in the EU, especially its relations between the old and the new Member States, are determined by numerous factors. Although their impact is not the subject of this study, it would be worthwhile to point out at least two key aspects, namely financial support for agriculture under the CAP (see Zieliński (ed.) , Sobierajska, Mirkowska i Osuch, 2011) and changes in labour input in agriculture (see Średzińska, 2017) . After accession to the European Union, agriculture in thirteen new Member States received major financial support earmarked, e.g. for direct payments, which translated directly into an improvement in the farmers' income situation. The new EU countries are characterized by a higher growth rate of funds earmarked for direct payments. According to Poczta (ed.) (2013), the value of funds earmarked for direct payments increased in 2007-2013 in the EU-12 (without Croatia) two and a half times. In the EU-27, a 14% increase was recorded, with a 5% increase in the EU-15. The EU-13 countries were also characterized by a higher rate of decline in labour input in agriculture. In 2016, compared to 2005, agricultural labour input in AWU was lower in the EU-15 countries by 35% in Portugal to 2.9% in the United Kingdom, while in the EU-13 countries, the decline was in the range from 59% in Bulgaria, 54% in Romania and 52% in Slovakia to 15% in Lithuania and in Poland and 11% in Slovenia. Both the EU funds supporting the agricultural sector in the EU-13 countries and better use of agricultural labour in these countries helped them to catch up with the higher level of agricultural income recorded in the EU-15 countries.
real agricultural income per aWu in poland compared to other eu member states
Joining the European Union in 2004, Poland was a country in which real agricultural income per AWU was at a low level -below the EU average. In fixed prices from 2010, this income amounted to: EUR 2831 in 2005, EUR 5698 in 2013 (the highest level) and EUR 4962 in 2016. The greatest differences in this regard were recorded with respect to the Netherlands, Denmark and Belgium, where income in the first year after accession was as much as 10-14 times higher than in Poland. In the other old EU countries, this difference was slightly lower, but also high (6-9-fold). The smallest difference was observed in relation to the poorest EU-15 Member States, such as Greece and Portugal, but also in these countries agricultural income was almost three and five times higher than in Poland 8 . Real income from agriculture in Poland was also lower compared to countries that joined the EU together with Poland. Income disproportions to Poland's disadvantage were lower than when compared to the EU-15 countries, but also high and ranged from a 6-fold advantage in Malta, almost a 5-fold one in Cyprus and a 3.7-fold one in the Czech Republic to 11% in Latvia. Only in Romania it was lower than in Poland.
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A significant improvement in the income situation in Polish agriculture occurred after integration with the EU, as indicated by a decrease in the agricultural income advantage in all EU-15 countries relative to Poland. In a few of them, even an over or almost 2-fold decrease was recorded (e.g. in Denmark -from 12 to 4.6 times, Finland -from 7.5 to 3.3 times, and Germany -from 7.2 to 4 times). However, compared to the EU-13 countries, this advantage decreased only in Cyprus and Malta as well as Estonia, Slovenia and Croatia. In the others, the differences increased to the disadvantage of Poland. The greatest advantage in agricultural income/AWU was recorded in the Czech Republic (by 3.8 times) and in Slovakia (by almost 3 times), as shown in Table 3 .
The reduction in disproportions in real agricultural income/AWU in Poland relative to the EU-15 after Poland's accession to the European Union resulted from e.g. changes that occurred in Poland in 2005-2016: -A higher rate of growth of real agricultural income/AWU (an increase by 75%) compared to the average growth in the EU-28 (by 33%) and the EU-15 (by 12%) 9 ; and greater total subsidies to agriculture (by 125%) and the proportion of subsidies in the income of an agricultural entrepreneur -from 46% to 50% 10 .
-A lower employment level in agriculture; labour input in AWU decreased by 15% (from 2292 thousand to 1193 thousand). There was, however, an improvement in the use of labour resources -the proportion of full-time employees (AWU) in the total number of natural persons employed in agriculture increased from 45% to 54% 11 . -A better structure of farms with respect to economic size classes, mainly an increase in the percentage of large farms and a decrease in medium-sized ones 12 . -Greater specialization in farm production, as shown by changes in the structure of farms by farming types. There was an increase in the proportion of farms specializing mainly in dairy farming (from 6 to 13%) and in field crops (from 21% to 24%), and a decrease in the proportion of those specializing in mixed farming (from 53% to 44%) (Goraj et al., 2006; Floriańczyk et al., 2017 
-A smaller number of farms, mainly small ones, and a better area structure of private farms. The total number of farms with an area of more than 1 ha decreased by 22%. There was a decline in the number of farms with an area of up to 30 ha of UAA (the highest, by 39%, in the case of those with an area of 1-2 ha, and the lowest, by 4%, in the case of those with an area of 20-30 ha). Then, there was an increase in the number of farms with an area of over 30 ha (from 18% in the case of those with an area of 30-50 ha to 53% in the case of those with an area of 500-1000 ha). The highest increase in the number of farms was recorded in the area group of 1,000 ha and more (by more than three times). In the structure of farms, it is, however, only a few hundredths of a percent. As regards the area structure of private farms, it was characterized by a decrease in the proportion (from 25% to 19%) of the smallest farms (1-2 ha) and an increase in the proportion of large ones (30-1000 ha) -from 3% to 5% 13 .
Conclusions
The period after the accession of Poland and other Member States to the European Union in 2004 and subsequent years was characterized by the process of convergence (except for few cases of divergence) of real income from agriculture per fulltime equivalent, expressed in AWU. Despite periodic fluctuations, the levels of this category of income in the EU Member States were converging, especially when it comes to the relation between the EU-15 and EU-13 groups. There was a decrease in the agricultural income advantage in countries that had been EU Member States for a long time relative to the new EU countries. This was directly attributable to the rate of growth of agricultural income in the EU-13 which was higher than in the EU-15. Countries with lower agricultural income were catching up with those with a higher level of agricultural income. In spite of an evident tendency toward convergence between the EU-13 and the EU-15 as regards real agricultural income/ AWU observed after the accession, this type of income is still much lower in most EU-13 countries compared to the EU-15 Member States. 
